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»This document reports results of a review of 
estimated 1977- federal research and developeent (BSD) funding and 
requested 1978 fedteral BSD* funding. Hiflilights include: 1978 
estimated R6D total^is $26.3 billion, an increase of 7.6X over 1977; 
average 'annual R&D/growth rate for the period 197fl-78 has risen to 
10.951 coepared to 'l.SX for the period 1968^74. Departaent of Defense 
(bOD) / Energy Research and- Developient idainistration (EBDilf, 
National &eron.autics and Space ideinistration (ViSi), and Department -« 
of Health, Education, and lUlfare (HEI) . represent 89H.of the ^gftowth 
in R6D funding during the E?%riod 1974-78. Basic research funding for 
•1978^ is estiaated at $3.0 billion; applied research funding for 1978 
is estimated at $6.5 billion, a recprd high. (StJ 
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* Fiederal R&D Funding Shows ^Strong Recent Rise 
But Little R^al Growth in FY 1978 ^ s 

The fo//ow,ng tUU are uken from Federal Funds for Reseach, Developr^ent. and Other Scienl.f.r 
' f^''^'''"'^«'""'^'^\^' jp'^P"W'shed/are. Da,a reflea esUmale. for 1977ar^d reque.led amours,, 
for 1978 asshowrr m the *es,den( s budget ,o Cpr^^ress The survey on which (he rf^port ,s based was^ 
condurted ,n (he second qOarter of fncal year 1977. shortly after the budget message for 1978 fmal 
/eK,sfe(,.e and e.ecu„vr deasmr^s w,// ^har^gc. by iarymg degrees, ,ho amour^ts shown be/ow- ' ' 
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Federal R&D proe^ams (pl^nt excluded) make up an 
estimated total 0/526.3 billiorttor fiscal year 1978, 
increase of 7.6 percent over the' previous *year A 
small real increase is indicated, assuming an inflation 
rate pi 6 percent for'the economy as a whole, >t 

Ttie share of the Federal R&D and R&D pUnt total in 
the controllable portion of the overall Federal 
budget hastallen only slightly— from 147 percent in 
1968 io an estimated 13.8 percent in 1978— evidence 
that agency emphasis on research^and development 
has been, substantially unchanged in the past 
decad^ 

l« the 1974-78 pefiod Federal R&D funding has risen 
- significantly— at an average annual growth rate cif 
10.9 percent^comparet;! with 1.5 percent tq the 
1968-7« period. I n constant dollars the tecent growth 
rate is 3 4 o^rcent versus an average annual rate of 
declme of^ 1 ^percent «^or the earlier period 

\4ost growth between 197»4 and 1978 (89 percent) is 
represented by four agencies. The Department of 
Defense (DODJ, the Energy Research and Develop- 
ment Administration '-(ERDA), the 'National 
Aeronautrcs and Space Administration*(NASA), and 
the Department of Health^ducation, ^nd Welfare 
(HEW). DOD and'ERDA account for 71 percent, 

Basic researches an estimated $3.0 billion in the 
President's 1978 budget Although it represents a 
budget high, tfle figure is ^ill 3 percent below the 
1968 basic researcf^ total 1^ constant {Jollars. 

The 'recent. growth of DOD, NASA, and ERDA 
programs has reversed a decline in development 
funding Such funding fell after'}l968 but has risen 
yearly since 1971 and is how at a record high of $16.8 
billion Between 1968 and 1978, however, a decline 
of 16 percent in real terms is indicated. * 



• Applied research is tbe only chaTacter-of-work 
component to reflect real growth from 1968 to 
1978— a 14-percent rise. The $6.5 billion total in 1978 
IS a record high., ^ ' « 

Federal Ra-O obligations by character 
of work: FY 1968-78 

(BILLIONS OF DOLLARS) 
30 I ^ — 
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years 1977 and W8 ' - j 

SOURCE National Science Foundation 
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• Thtee-fQurths of the Federal R&D total-$19.8 
billion^is expected to obHgated "\t\ xbk form of 
grants and contract to extramural ^erformet^ m 
1978. The remaining ofie-fourth— $6.5 biliion- 
expected to cover work by*Federarp^5onnel. 

Share of Budget 

Between' 1968 and 1977 the'share of R&D*and R&D 
olant otitlay%m the total Federal budget- dropped 
3feadily-— from 9.5 percent tp an estimated 5.4 percent. 
Tffe estimated share in 1978 wHI rise to 5.6 percent. J 
~ ^ 'Vt cornpartson between the K&D corf\p6heht otth^* 
budget and the relatively controltablebudget total shows 
only a small decline m the R&D ratio between 1968 and. 
1978-~from 14.7 percent to an estknaved 13^ percent, 
"^he controllable porjion of.the budget, of which R&D 
[f^rograms are a part, is subject only to ahnual 
authorization and appropriation actions asdistinct from 
the uncontrollable area ^here the growth of fijed cost ^ 
and open^-ended programs^ cannot be regulated except 
by changes in existing* substantive law.^R&D and R&D 
plant outlays as a share of controllable budget outlays ^ 
have fluctuated fairly narrowly in the 1968-78 period, a 
sign that research and development play an integral part 
in mission responsibilities. j 

'^CharacWr tA Work 

In 1978 the shares of the character-of-w6rk com- 
ponents within the Federal R&D total are estin^ated at 11 
percent^ for 'basic sesearth, 25 perggnt for. applied 
research, and 64 percent lor development. In the* past 
decade almost no change has been shown in the basic 
research share, but applied r^earch has increased fronfi 
20 percent to 25 percent and development has declined 
from 69^pfrcent to 64 (percent. The shift is largely the 
result of the faster growth of programs related to natiortal 
problems other tharl thos^ in defense and spacewljere 
programs are heavily development-oriented. 

The basic reses^rch total of $3.0 jbillion for 1978 is 9 
percent bigher than the 1977 estimate, refle««ftig a 
^ Pre^idenljl policy decision for 3-percent real growth in 
, . the ^asic research effort. Despite the fact that this is the 
highest figure ever budgetedfor basic research, it is still 3 
percent'Jower than the 1968 total in constant dollars. 
. HEW and NSF together accbunt for almost one-half ol 
basic research support in 1978, HEW making up^one- 

* fourth .^nd NSF more than one-fifth. 

Applied research is expected to grow 6 percent to 
$6.5 billion in 1978, another record high. Np growth in 
real terJns. over 1977 is^ndicated, hbwever. During the 
past decade real growth of 14 percent is shown. Chief 
agency sponsors of applied research in 1978 a|| DOD and 
HEW, each with more than one-fourth of the total, and 
fMSA with one-sixth. ^ 

• Soc.jl purity mrdK^i muiMnce. viteran* benHit*. publ.c asMMan*. mleri^i 
and m.«:HUneom^other program* See OffKre of Management ^^^^^^''^^^ 
Budget offhe Unfted S^are* Cov^rnmenr. fnaf Yt*r W8 Jaflle 16{Wa*hmg»on. D C 
2^2 Sum o< Dotumentv U S Coverriment Printing OffK-e), pp 420^21 



Development funding will rise 8 percent in 1976 to an 
estimated $16.8 billion, somewhat ahead of anticipated 
inflation. But a drop of 16 percent in constant dollafs'ts 
'shown for the 1968-78 dec^e. Some correlation may 
exist betvveen the decline in industry employment of 
R&D scientists and engineers in 1970-75 ai^d lower real 
Federal support to development, which' is mostly , 
industry-performed. Recent mcreases m development 
funding by DOD, NASA, and ERDA.mary .reverse t^k 
trei^. ' ' ^ 

-R«iDfrograin Changes - - t^; • ^ 

In 1978 the rise in total Federal p&OAjnding, as shown 
i^^the budget; is almost $1.9 billion. The three leading 
R&D support agencies— DOD, ERDA, and NASA- 
togfether cve expected to contribute more than 9 out of 
every 1(T dollar^ of this increase. 

DOD In 1978 the Department of Defense plans for an 
5-percent rise of $936 million, which represents 'slightly • 
more iMan one-half of the increSte^of .^'ederal R&D 
funding as a whole. DOD will provide an estimated 46 
percent of x6xa\ Federal R&D obligatibns in 1978. 

Greatest increases 'vwthih DOD are represejited by ^ . 
' Na^ programs, wfiich^se 10 perceift as a group. Major 
iricreas^ are planned for the F-18 air combat fighter and 
the Tomahawk sea-launched cruise missile- progriims. 
Thfe LAMPS helicopiferlnd V/STOL aircraft programs are 
also scheduled for higher support, while the Trident ^ 
misjile system wllN'eflect a substantial drop as develop-, 
ment enters the final stages. Air Force programs show the 
next largest gain (8 percent) with the increase in strategic 
weapons funding resulting^rom accelerate^ develop- 
ment of the M-X intcKontinental ballistic missile arid the 
air*launchpd cruise missile* aid in tacti€al weapons'f rom* 
the ground-launched cr^ missile, the advanced 
- mediurrfair-to-air missile, an5 the close support rnrssile 
system* Funding for the F-16 air combat fighter is 
scheduled to decline as development advar^ces. 
Developmenf funds are included for the B-1 1>orfA>er, 
procurement of which has since be^n discontinued by 
the President whHe development is ^ch^ted to 'go 
forward. The Army displays a''6-perceot gain, placing ► 
emphasis on weapons for tactical forces— the XM-1 tank^.^ 
the SAM-D Patriot missile, the Hellf ire heliborne missile, 
• the advanced forward air defense system, and the 
general support rocket system. 

ERDA The R&D programs of ERDA are expected to grdw 
by 15 percent, or $533 v^illion, in 1§78, accounting for. 
between one-fourth and -one-third of the total increase 
- in Federal R&D obligations. This rise will make ERDA the 
second largest R&D support agency, with a l6-percfent 
share of the Federal R&D'iotat. 

The principal mission of WDAis to develop and foster 
economical and effective eipgy sources and uses, and 
80 percent of the ERDA^%jdget for research and 
development in 1978 is devoted to energy and energy- 
related progidws. Another 20 percent is* directed to 
weapons R&D and naval reactor development. . 
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y federal obtfgations fqr research and dcvekvmenl 
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Total 



jnerKv Re^arch and Developmen 

'Afimimslrdtion 
Nfdondl Aeronautics and Space 
' A'dm«n»sira(ion 
Departmeni of Health, Education 

itwi Welfare 
^Wjonat Science f oyndaiLoo , ,^ 
'■""Oq^rtmenl of Agriculture 
'Department of Tramportalion 
Oep^inrte^ of the Interiof 
4 frhfffonmental "Protection Agency \ 
*Dfpartnftent of Comnoerce 
Other agencies > 
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S20 759 
9 655 

* 2499 

3,447 

fS46 

--«e9 ^ 

462 
295 
314 
259 

229 



11 172 

3.6iq| 

^ 3.6W 

2,959 

\ 525 
407 
348 
361 
247 
538 



$26 ^17 



3348 

3,009 
758 
574 
396 
361 
311 
239 
568 



Sourrp, National 6ciefKe f dAxiarion 
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Direct nuclear energy progWns make i|p 34 percent of 
the ERDA tdM, and among these the liquid metal fast 
breeder reactor (IMFBR), the largest, is scheduled for a 
.decline ir\ obi igatrons^^ Other nuclear program's ^how 
substantial increased in 1^78 including .fuel cycle R^D, 
s laser ♦and magnetic fusion, nuclear research and%^ 
applications, and uranium-enrichment process develop- 
ment.^ . -i * • 
^ On the dirdctnonniicle^r side (30 percent of the ERDA ^ 
total) coal utilization, the largest program, |s scheduled 
for a.decrease. A 9-percent increase is^planned in solar 
energy, and a 138-percent increase jn end-use conserva- 
tion. ^ ' , / ' 

Another 16 percent of the ERDA R&D total in 1978 is 
devoted' to supporting R&D aaivities in high-energy 
physics, basic energy s^rtences, and rHiclear physics, and 
in environmental and health areas lhat are affected by 
energy production and use. • ( 

NASA The R&D programs of NASA reflect a $238 
million gain» or ? percent ov^r 1977. In 1978J^SAhwiII 
ac/count f^i ^5 pferceht of all federal R&D obligations. 

The*pace sh,uttle,*which niakes up an estimated 35 
percent of the entire KlASA R&D budget in 1978, shows 
little increase in fundfng belauseit is in a fairly advanced 
stage of development. However, another spaceflight 
program, ^ace transportation system (STS) operat40ns 
capability development. Is scheduled for the largest 
dollar increase of any NASA program, more than 
quadrupling to $81 million in 1978. The ne?*rlargest . 
increase is for a space sciences program area, physics and 
astronomy; within ^fs are^ a leading program is the 2.4- 
meter space telescc^ to bp launched by the shuttle iii 
1983. Aeroniu^j^s ar^d research and technology, another 
broad area, is expected to grow li percent. #e spacfe 
applications area revea I s^^ nation in the direction of 
programs,wlth earth resources detection and monitoring 
scheduled for a^ 45-perccnt inc^ase while ocean 
condition 'monitoring and forecasting programs are 



down. Space research and technology* Is expected to 
expand jyy J2 percent 

: HEW In 197a R&D support shows' a $50 miHion 
increase, the small size of which is p^y due to a^liigh 
^Jigational carryover to 1977, resultinglfom a Presiden- 
tiaJL^veto of the 1976 HEW appropriation that was later 
ov€!rridden by the^Congr^,inidway in the fiscal year! 
HEW v^ll still account for an estimated 11-percel||[hare 
of the Fedei^l R&D total in 1978. 
Three-quarters of the R&D effort within HEW is 
accounted for by the National Ins^tutes of Health for 
biomedical research. Institute prograrfis showings 
greatest relative growth in W8 are general medical 
sciences,(^er^y and Jnfectious diseases, ^aging, ar\d 
environmental health sciences. The Alcohol, Drug 
Abuse, and Mental Health Administration, which 
represents^ percent of the MEW R&D total, is expectecLto 
receive the saMelevel of funding in 1978 as in 1977. The 
National Institute of Education ref leas a 21-percent 
increase. • • 

NSr The 10-percent growth of NSF in 1978 is the second 
largest relative gain next to that Of EKDA, NSF expected 
♦ to maintain it> 3-percen{ share *of all Federal R&D 
6bligations, covering research project support ahiong-all 
the sciences disciplines, research applied to national 
needs, and , science .education development * and 
research. 

USD^ The 9-perccnt increase for the Departrnent of^ 
' Agriculture (USDA) includes a special effort^jc^ected to 
competitive grants in research related to foS^roduc- 
tion. More 'than one->ialf of.the R&D of USDA is 
represented by, the Agricultural Research S4rvtce,and 
' more than one-fourth by the Cooperative ^tate Research 
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• agencies The next fqur agencies m size of R&D 

support in the 1978 budget— the Departments of 

Trends in^f ederal RGrD obiltgations . 
^ by^major performer 

(BILLIONS OF POLIARS) 
30 
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TOTAL; 



INOUSTRIAL F\Rmt^^0l0^^ 



\"" FEDERAL llfTBAWlwtAL-^^^^1*^^ 

W ' '70 72 74 76 I 7 



1968 ' "70 72 74 76 « 78 

FISCAL YEAR {€9T^) 

^Indudet federath^ funded retsarch and d6vek)0m»nt cantert 
(FFROC's) adrnmiaterad by thia sector. 

S0URC€: National Science FoundatiH^ % 



^Trahsportation (DOT) jand t)ie Interior, .the Environ-* 
mental Protection Agency (EPA) and the Department of > 
Comnjerce— reflect little change from their 1977 funding 
levels. The chief change is a 14-percent decrease for EPA, 

. which* actually reflects a large carryover of unobligated 

^ funds into 1977 f 

Performers ^ ^ 

Jn 1978 an estimated $19.8 billion, or 75 percent of the 
Federal totaL^s planned for supf>ort of extramural 
performance. The remaining $6.5 bilUon, ori5 percent, is 
scheduled 4or sopport of Intramural performance or 
' work done by federal personrwi. 

The proportion represented by Industrial firms is 
expected to rise in the currerH (1976-78) bOdgeXpenod, 
continuing the trend begun in. 1975 after 6 years of 
decline. \nd\jj^\ firms (includmg FFRDC's)^ will ac- 
count for an eslrtnated 53 percent of the total in 1978, 
compared with.|1 percent in 1977. Universities and 
(^ojleges will represent an estin)ated 12perclfent, nearfy 
identical to tUfe 1977 sHare, and direct work by Federal 
.ag'fendies is scheduled to tlrop 1 per<^entage ^int to 25 
percent of > the 1978 total. The growth 6f industrial 
performance in the current period reflects program 
^ expansion by DOD, NASA, and ERDA. 

Federal R&D support to universities and colleges has 
risen alfnost contiouafly from $^ billion in 1968 to an 
• anticipated $3.1 biljion in 1978 (^^only drop occurring 
in 1970). A different picture is revealed, however, when 
totals .are converted into constant dollars. Growth has 
fluctuated unevenly, but in the current period real 
support IS rising—an estimated 9 percent between 1976 
and 1978. Following the paiterij of recent yearX HEW 
continues'tp account ior an estimated 50 percent of all 
Federal funding to universities and colleges in 1978. NfSF 
will account for DB percent and DC^ for 10 percent. 
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Fields of Science' / 

.TISe life sciences, which have been theiTiQs\ heavily 
•funded area since 1972, are again the leading field for 
Federal resear<:h support, with 33percent of total Federal 
research obligatiohs in 1978 They are chiefly supported 
by HEW—mainly .through NIH, for health-related 
research. Enginee'riiig^ remains the second largest sup- 
pprT field with a share, of 30 percent jn 1978. DOD and 
NASA obligate most of the funds for work in this *rea. 
T^ijB physical sciences (astronomy, chemistry, physics)^ 
^ar« expectedto account for 17 percent the Fed^eral 
research effort in 1978 Major agencies funding this field 
• are ERDA, DOD, NASA, and NSF: Growth in the*current 
period is chiefly influenced by ERDA. 

The envlronmenlal sciences are scheduled to account 
for 10 percent of the total research dfort in 1978; these, 
are primarily funded by N/^A, DOD, NSF, and Interior.* 
, The'^oclal sciences, with HEVV, USD%and NSf as the 
majof sources of UHJport, wilhrepresent' an estimated 5 
percent of the Federal research total. ^ 
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Federal obligations for research by field of science: 
« fiscal years 1976-78 
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1976 


1977 
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Total 




ttjB53 ' 


$9 490 


Life sciencqfc 


2646 * 


^983 


M05 


Engmeermg ' ^ 


2,378 


2 602 


2811 


Physical s^ie*ices 


1 221 


1 406-. 


^1 570 


tnvironmentafc sciences / 


770 


852 


925 


Social sciences ^ 


390 


457 


4*2 


Maihemattcs <f>d computer sciences ' 


153 


166 


164 


Psychology 


140 


164 


178 


Other scierwes 


175 
• > 


224 


i35 


Note Detail may not add to totils because o( rounding 




Source National Science foundation 
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